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Distance Sensitivity of Rural Telephone Company
Transport Networks

Technology White Paper

This Technology White Paper was prepared at the request of the South Dakota
Telecommunications Association (SDTA) in response to the Commission’s request for
comment in CC Docket No. 01-92." It discusses the costs associated with providing
transport of telecommunications services for Rural Local Exchange Carriers (RLECS)
from a technical and cost perspective.

Vantage Point Solutions, Inc. (VPS) is a telecommunications engineering and
consulting company providing a full range of services including Professional
Engineering, Outside Plant Engineering Services, strategic planning, technology
evaluations, network architecture design, regulatory expertise, and feasibility studies.
VPS is focused on the unique business challenges faced by RLECs. VPS provides
Engineering and Outside Plant (OSP) services to many telephone companies in South
Dakota and elsewhere.

The authors of this Technology White Paper have over fifty-five (55) years
experience in the telecommunications industry, including over forty (40) years of OSP
design and construction experience. # This Technology White Paper establishes the fact

that transport networks, especially rural transport networks, require a significant

! Developing a Unified Intercarrier Compensation Regime, Further Notice of Proposed Rulemaking, CC
Docket No. 01-92 (FCC 05-33) (“FNPRM”).

2 Larry D. Thompson, PE — CEO, Vantage Point Solutions, Tim McEntee, Vice President of Outside Plant
Operations, Vantage Point Solutions. See Attached Resumes.
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investment by the ILEC. As a general rule, the transport costs increase as the area served

becomes more rural.

I. TRANSPORT TECHNOLOGIES

Transport networks involve two basic components; the end office electronics and
the actual transmission medium (copper cable, fiber cable, radio frequency, free-space
optics, etc.). The central office electronics are used to terminate the transport signal and
convert it to a format that is compatible with the other equipment in the central office.

Fifty or more years ago, central office transport networks were based on analog
transmission techniques and would often utilize twisted-pair copper OSP cable facilities.
In the 1960’s telephone companies began utilizing digital techniques for transporting
their signals to increase the capacity of their copper networks as well as minimize the
effects of noise. Up until the 1980’s, transmission technologies for telephone companies
primarily used copper OSP cable facilities.

In the 1980°s, telephone companies began deploying fiber optic communication
networks. Fiber optic networks resulted in increased bandwidth and much longer
distances between electronic terminals. Over time, much of the copper cable used for
transport was replaced with fiber optic cable. Today, the dominant standard for fiber
optic transmission is Synchronous Optical Networks (SONET). Over the last 20 years,
the bandwidth available on a typical fiber optic transport network has increased from less
than 50 Mbps to 10,000 Mbps.

Fiber optic interexchange cable can either be buried or aerial. In South Dakota,

nearly all interexchange cable is now buried. The expected useful life of a cable, either
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copper or fiber, is normally 25 to 35 years. Much of the copper and fiber cable that was
installed in the 1970°s and 1980’s is being replaced today. It is important to note that all
cables have a limited life expectancy and must be replaced occasionally. This
replacement cost is substantial for the RLEC as will be seen in the next section.

The central office transport electronics have a useful life that is much shorter than
the OSP cable, often in the range of 5 to 10 years. The life expectancy of transport
electronics is often dictated by bandwidth capacity limitations, reliability issues as the
electronics age, lack of support from the manufacturer, and/or other cost of ownership
issues. The transport network for a RLEC is a significant investment and one that
requires substantial recurring investments as the cable and electronics age and as

subscriber demands increase.

II. TRANSPORT NETWORK CONSTRUCTION COSTS

The cost for OSP construction can vary dramatically from one location to another

due to a variety of factors. Some of these factors include:

Soil/terrain conditions (rocks and other obstacles)

Environmental issues (historical sites, endangered plants or animals, etc.)
Securing rights-of-way (either public or private)

Local labor costs

In South Dakota, it is not uncommon for rural OSP construction costs (when
including both materials and labor) to range from $6,000 per mile to over $17,000 per
mile for large fiber construction projects (50 miles or more) in relatively easy

construction corridors. When working in state and national parks or areas with difficult
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construction conditions (such as lava flows, rocky areas, or limited rights-of-way), OSP
construction costs could be $50,000 per mile or more. In-town construction is often
three or four times higher per mile than rural construction.

Fiber optic terminals are required at each end of the fiber cable and often at
intermediate points along the route to amplify or process the signal. The installed cost of
these terminals is often between $30,000 and $100,000 per location depending upon
several factors, such as:

e Redundancy options

e Distance between fiber terminals
e Feature functionality

e Capacity or bandwidth of terminal
e Service interface requirements

Terminals are often placed along the fiber route at a spacing of 20 to 60 miles,
depending upon the quality and capability of the fiber cable and fiber terminal. Using an
average cost of $10,000 per mile for OSP construction and $40,000 per fiber terminal
(spaced at an average distance of 30 miles), the transport capital cost per distance (does

not include operational and maintenance costs) can be seen in the following chart.

Vantage Point Solutions 5 CC Docket 01-92
FCC 05-33



$6,000,000

$5,000,000 -
$4,000,000 -

$3,000,000 -

$2,000,000

Capital Cost Estimate

$1,000,000

$0

0 100 200 300 400 500

Transport Distance (Miles)

As one can see, the capital investment in transport could be more than $3,000,000
for a fiber route of only 300 miles when assuming an average OSP construction cost of
$10,000 per mile. As mentioned earlier, OSP construction in South Dakota and other
rural states could be $50,000 per mile or more in difficult construction areas. This would
result in @ much higher transport investment than is shown in the previous example. It
seems unreasonable to assume that the RLEC would have to provide this transport to
another carrier without that carrier paying for the use and bearing their fair share. Any
such requirement would place RLEC:s at a significant competitive disadvantage compared
to those that would obtain the free use of their networks. Further, with no incentive to
invest, RLECs would reduce their network investments and their rural networks and

service to rural customers would decline over time.
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III. RURAL TRANSPORT CHALLENGES

South Dakota is a rural state. The service area of the South Dakota RLECs covers
over 60,000 square miles and has approximately 145,000 access lines. The RLECs
provide service over almost 80% of the total land area in South Dakota, yet serve only
35% of the total South Dakota access lines. The RLECs in South Dakota average 2.4
access lines per square mile. West River Cooperative Telephone Company,
headquartered in Bison, serves 5,769.5 square miles with a total of 3,831 access lines —
only 0.66 access lines per square mile. In comparison, the state of New Jersey has 8,722
square miles with almost 7,000,000 access lines or approximately 800 access lines per
square mile. Washington DC has 68.25 square miles with 925,000 access lines or over
13,000 access lines per square mile.

Because of South Dakota’s large geographic distances, the South Dakota RLECs
must make a significant investment in transport to serve their customers. Many of the
South Dakota RLECSs have in part addressed the problems created by these large
geographic distances by jointly financing and constructing a fiber optic backbone
network in South Dakota, named SDN Communications. This joint effort has helped to
address at least some of the transport challenges facing the South Dakota RLECs.
Jointly, they were able to construct a 2,550 mile fiber network. This network provides
transport between 21 main network nodes throughout the state and the RLEC-owned
centralized equal access tandem in Sioux Falls. Using $10,000 per mile as the average
rural construction cost for fiber, the cost of the fiber optic cable is estimated to be
$25,500,000. The electronic investment for the network has been $14,500,000 over the

last 6 years. This portion of the RLEC transport network capital investment alone totals
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$40,000,000, without including the ongoing operational and maintenance costs for the
network, required to serve their 145,000 ILEC customers.

South Dakota RLECSs have also invested in their own local transport networks,
providing connections to the backbone network of SDN Communications and other
network providers. These RLECs currently operate more than 200 central offices and
these offices are interconnected with transport facilities and have 41 toll connection
points. The interconnection facilities between these central offices result in an additional
5,000 to 6,000 airline miles of intercompany and intracompany transport. The actual
miles of construction would be considerably higher. Vantage Point estimates that the
OSP investment alone would be significantly more than $60,000,000 to simply connect
the RLEC end offices to their toll connection points. This investment is in addition to
what was required for the SDN Communications backbone fiber network as discussed
previously. A diagram showing distances between the RLEC end offices and their toll
connection points as well as the distances between these toll connection points and the
South Dakota Network tandem is attached as Exhibit 1. This exhibit also shows the
geographic area of South Dakota compared to Washington D.C., Delaware, and Rhode
Island. Clearly, as shown by Exhibit 1, rural states such as South Dakota face a
significant challenge with regard to providing numerous miles of transport that are

required in sparsely populated areas.’

® Note that Exhibit 1 is not intended to show fiber route miles or network architecture. The intent of
Exhibit 1 is to show the large geographic distances between the RLEC end offices and their shared tandem
switch.
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IVv. SUMMARY

The cost of deploying a transport network can be significant, especially in rural
states such as South Dakota. Through a cooperative effort, the RLECs in South Dakota
have been able to build a joint backbone network which has reduced the transport costs of
a portion of their network. The initial investment in this backbone network as well as
their company-specific intracompany network has been substantial. The ongoing costs
will also be significant as fiber cables and electronics reach the end of their useful life
and require replacement.

With time, electronics will continue to improve to provide additional features and
increased bandwidth to meet increasing user demands. The costs of OSP construction
will likely continue to rise as rights-of-way become more costly to secure and
environmental issues and government regulations continue to become more onerous. As
the RLEC networks continue to evolve, it is likely that the costs will also increase, not
decrease.

Contrary to the commonly held perception, advanced services, including VolIP,
will not reduce the required investment in the transport networks, but will likely increase
that investment. The network will need to adapt to new protocols and increased
bandwidth requirements which will result in future investments. As has been the case
historically, these transport networks will have to be upgraded and possibly replaced with
new transport networks in order to handle the customer demands of the future.

As shown in this white paper, transport costs for the RLECs in South Dakota and
elsewhere can be enormous. Much of these costs are associated with OSP construction,

which will likely increase with time rather than decrease. These RLECs will have to
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continue to invest in their transport networks if they are to meet the customer demands of
the future. It is unreasonable to assume that the RLECs must provide this transport
network to others for free. It is equally unreasonable to assume that these transport costs

could be borne by the few customers that the RLECs serve.
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South Dakota Rural Local Exchange Carriers

Exhibit 1
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